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(54) Title of the invention: SUBSTRATE PROCESSING DEVICE 



(57) Abstract 

Purpose: To appropriately dry the back surface of a wafer while suppressing the 
rotation speed of the wafer to a low speed in a drying process which is performed on 
the back surface of the wafer and accompanies the rotation of the wafer. 
Configuration : A nozzle 69 for blowing out a gas to the back surfece of a wafer W is 
provided below the wafer W in a cup 65. The nozzle 69 is provided with a driving 
portion 70 moving the nozzle 69 along a rail 68 so that the nozzle 69 can move in the 
radial direction of the wafer W. A cleaning liquid is supplied to the back surface of 
the wafer W. After the back surface of the wafer W is cleaned, the wafer W is rotated 
at a low speed, and a gas is blown out to the back surface of the wafer W while the 
nozzle 69 is moved from the central portion to the outer peripheral portion side of the 
wafer W. In this manner, the cleaning liquid attached to the back surface of the wafer 
W is washed away to the outer peripheral portion side thereof so as to be removed 
from the back surface of the wafer W, whereby the back surface of the wafer W is 
appropriately dried. 
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Scope of Patent Claims 
Claim 1 

A substrate processing device for processing a substrate, the device 
comprising: 

a rotating and holding portion which holds and rotates the substrate; 
a nozzle which blows out a gas to the back surface of the substrate; and 
a driving portion which moves the nozzle in the radial direction of the 

substrate held in the rotating and holding portion. 

Claim 2 

A substrate processing device for processing a substrate, the device 
comprising: 

a rotating and holding portion which holds and rotates the substrate; and 
a nozzle which blows out a gas with respect to the back surface of the 
substrate, 

wherein the nozzle is disposed at the outer peripheral portion side of the 
substrate held in the rotating and holding portion and at the central portion side of the 
substrate. 
Claim 3 

The substrate processing device according to Claim 1 or 2, 
wherein a blow outlet of the nozzle faces outside the substrate in planar view. 
Claim 4 

The substrate processing device according to Claim 1 or 2, 

wherein the blow outlet of the nozzle faces the circumferential direction of the 

substrate in planar view. 

Claim 5 

The substrate processing device according to any one of Claims 1 to 4, the 
device further comprising a rotation driving portion which rotates the nozzle in a 
horizontal direction. 
Claim 6 

The substrate processing device according to any one of Claims 1 to 4, the 
device further comprising a rotation driving portion which rotates the nozzle in a 
vertical direction. 
Claim 7 

A substrate processing device processing a substrate, the device comprising: 

a rotating and holding portion which holds and rotates the substrate; and 

a nozzle which blows out a gas to the back surface of the substrate held in the 

rotating and holding portion along the radius of the substrate. 

Claim 8 
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The substrate processing device according to Claim 7, 

wherein the nozzle is as long as the radius of the substrate and includes a 

plurality of blow outlets positioned along the radius of the substrate. 

Claim 9 

The substrate processing device according to Claim 8, 

wherein the blow outlets are formed so that the diameter of the blow outlets 
gradually increases toward the outer peripheral portion side of the substrate from the 
central side thereof. 
Claim 10 

The substrate processing device according to Claim 7, 

wherein the nozzle is as long as the radius of the substrate and includes a slit- 
like blow outlet positioned along the radius of the substrate. 
Claim 1 1 

The substrate processing device according to any one of Claims 7 to 10, 
wherein the nozzle bends concavely in the rotation direction of the substrate 

toward the outer peripheral portion side from the central portion side of the substrate. 

Claim 12 

The substrate processing device according to any one of Claims 1 to 11, 
wherein the blow outlet of the nozzle is provided at a position distant 1 to 5 

mm from the back surface of the substrate. 

Claim 13 

The substrate processing device according to any of Claims 1 to 12, the device 
further comprising a temperature regulating portion which regulates the temperature 

of the gas. 
Claim 14 

The substrate processing device according to any one of Claims 1 to 13, the 
device further comprising: 

a cleaning liquid supply nozzle which supplies a cleaning liquid to the back 
surface of the substrate; and 

a liquid supply nozzle which supplies a liquid having a higher volatility 
compared to the cleaning liquid to the back surface of the substrate. 
Claim 15 

A substrate processing device for processing a substrate, the device 

comprising: 

a rotating and holding portion which holds and rotates the substrate; 

a cleaning liquid supply nozzle which supplies a cleaning liquid to the back 
surface of the substrate; and 

a liquid supply nozzle which supplies a liquid having a higher volatility 
compared to the cleaning liquid to the back surface of the substrate. 
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Detailed Description of the Invention 
[0001] 

Industrial Field of Utilization 

The present invention relates to a substrate processing device. 

[0002] 
Prior Art 
[0002] 

During a photolithography process in a semiconductor device manufacturing 
process, for example, a resist coating process is performed in which a resist film is 
formed on a semiconductor wafer (hereinafter, referred to as a "wafer") as a substrate. 
[0003] 

Generally, the resist coating process is performed by using a resist coating 
device, and the resist coating device includes a spin chuck holding and rotating a 
wafer; a resist discharge nozzle which coats a resist liquid on the wafer; a back 
surface cleaning nozzle which cleans the back surface of the wafer by supplying the 
cleaning liquid to the back surface of the wafer and the like. 
[0004] 

During the resist coating process, the wafer is rotated by the spin chuck, and 
the resist liquid is supplied to the center of the rotated wafer. The supplied resist 
liquid is diffused on the surfece of the wafer by the centrifugal force and coated on the 
entire surface of the wafer. When the resist liquid is coated on the wafer while the 
wafer is rotated, a cleaning liquid such as thinner is supplied to the back surface of the 
wafer from the back surface cleaning nozzle to clean the back surface of the wafer. 
After the completion of the back surface cleaning, for example, the wafer is rotated at 
a high speed to perform a drying process of the back surface of the wafer by shaking 
off or evaporating the residual cleaning liquid on the back surface of the wafer. 
[0005] 

Problems to Be Solved by the Invention 

However, in this type of resist coating method accompanying the rotation of 

the wafer, when the resist liquid has been coated on the wafer, a phenomenon arises in 
which the resist liquid is banked at the outer peripheral portion of the wafer due to the 
action of the centrifugal force or surface tension. In order to resolve the banking of 
the resist liquid, it is considered that the wafer just finished with the coating is rotated 
at a high speed to scatter the portion where the resist liquid is banked. However, this 
scattering process of the resist liquid results in a reduction of the resist liquid on the 
wafer and a decrease in the viscosity of the resist liquid. When the wafer is rotated at 
a high speed during the back surface cleaning process and the drying process in this 
state, presumably, the resist liquid on the wafer moves to the outer peripheral portion 
side of the wafer without being scattered. Therefore, the resist Uquid is banked again 
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on the outer peripheral portion. For this reason, after the banking of the resist liquid is 
resolved by performing the high speed rotation immediately after the coating, it is 
necessary to suppress the rotation speed of the wafer to a low speed during the back 
surface cleaning process and the drying process, in other words. 

[0006] 

However, if the rotation speed is suppressed too low in the drying process, 
there is a concern that the wafer is not dried sufficiently and that the cleaning liquid or 
dirt remains on the back surface of the wafer. The residual cleaning liquid or the like 
on the back surface of the wafer results in the contamination of a device or the like 
contacting the back surface of the wafer and may become the cause of a particle later. 
[0007] 

The present invention has been made in this regard, and an object thereof is to 
provide a substrate processing device in which the drying process of the back surface 
of the wafer is appropriately performed even when the substrate such as the wafer is 
dried by the low speed rotation. 
Means to Solve Problems 
[0008] 

According to the invention of Claim 1, a substrate processing device is 
provided which processes a substrate, the device including a rotating and holding 
portion which holds and rotates the substrate; a nozzle which blows out a gas to the 
back surface of the substrate; and a driving portion which moves the nozzle in the 
radial direction of the substrate held in the rotating and holding portion. 
[0009] 

In this manner, since the device includes the rotating and holding portion 
which rotates the substrate; the nozzle which blows out a gas to the back surface of 
the substrate; and the driving portion which moves the nozzle in the radial direction of 
the substrate, it is possible for the nozzle to blow out gas to the back surface of the 
substrate while moving from the central portion side to the outer peripheral portion 
side of the substrate in a state where the substrate is rotated by the rotating and 
holding portion. As a result, it is possible to promote the drying process of the 
substrate by, for example, washing away a cleaning liquid attached to the back surface 
of the substrate from the central portion side to the outer peripheral portion side of the 
substrate, that is, in a direction in which the centrifugal force acts, and scattering the 
cleaning liquid from the edge of the substrate. Accordingly, even when the rotation 
speed of the substrate is suppressed to be low, the cleaning liquid attached to the back 
surface of the substrate is preferably removed, whereby the drying process of the 
substrate is performed i^propriately. 
[0010] 
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According to the invention of Claim 2, a substrate processing device is 
provided which processes a substrate, the device including a rotating and holding 
portion which holds and rotates the substrate and a nozzle which blows out a gas to 
the back surface of the substrate, wherein the nozzle is disposed at the outer peripheral 
portion side of the substrate held in the rotating and holding portion and at the central 
portion side of the substrate. 
[0011] 

In this manner, by providing the nozzle at the outer peripheral portion side and 
the central portion side of the substrate, it is possible to cause the cleaning liquid 
attached to the central portion side of the substrate to flow to the outer peripheral 
portion side of the substrate, which is the direction where the centrifugal force acts, 
and to cause the cleaning liquid to further flow to the edge of the substrate from the 
outer peripheral portion side of the substrate so as to scatter the cleaning liquid from 
the edge of the substrate. As a result, removal of the cleaning liquid is promoted, and 
the drying process of the substrate is performed appropriately even when the rotation 
speed of the substrate is kept low. 
[0012] 

A blow outlet of the nozzle may face the outside of the substrate in planar 
view. In this manner, by making the blow outlet of the nozzle face the outside of the 
substrate, it is possible to cause the cleaning liquid attached to the back surface of the 
substrate to flow to the outside of the substrate. Accordingly, it is possible to cause 
the cleaning liquid to flow in a direction in which the centrifugal force acts and to 
preferably perform the drying process of the substrate by promoting scattering of the 
cleaning liquid. 
[0013] 

The blow outlet of the nozzle may face the circumferential direction of the 
substrate in planar view. In this manner, by making the blow outlet of the nozzle face 
the circumferential direction of the substrate, it is possible to cause the cleaning liquid 
attached to the back surface of the substrate to flow to the outside of the substrate due 

to the centrifugal force acting on the substrate and the pressure of the gas. 
Accordingly, even when the centrifugal force is small, since the substrate rotates at a 
low speed, the cleaning liquid flows to the outside of the substrate, and the cleaning 
liquid is preferably thrown off. As a result, the drying process of the substrate is 
preferably performed. 
[0014] 

The substrate processing device may include a rotation driving portion which 
rotates the nozzle in a horizontal direction or a rotation driving portion which rotates 
the nozzle in a vertical direction. In this manner, since the device includes the 
rotation driving portion which rotates the nozzle, it is possible to blow out gas to the 
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back surface of the substrate while rotating the nozzle during the drying process after 
cleaning of the back surface of the substrate. As a result, it is possible to cause the 
cleaning liquid attached to the back surface of the substrate to flow to the outside of 
the substrate more effectively, and the drying process of the substrate is more 
appropriately performed. 
[0015] 

According to the invention of Claim 7, a substrate processing device is 
provided which processes a substrate, the device including a rotating and holding 
portion which holds and rotates the substrate and a nozzle which blows out a gas 
along the radius of the back surface of the substrate held in the rotating and holding 
portion. 
[0016] 

In this manner, by providing the nozzle which blows out the gas along the 
radius of the substrate, it is possible to blow out the gas along the radius of the rotated 
substrate. As a result, an air curtain is formed of the gas along a certain radius of the 
substrate, and the cleaning liquid attached to the back surface of the substrate hits the 
air curtain continuously due to the rotation of the substrate, thereby being scattered 
from the back surface of the substrate. For this reason, the cleaning liquid is 
preferably removed from the back surface of the substrate, so the drying process of 
the substrate is promoted. Accordingly, even when the rotation speed of the substrate 
is low, the substrate is preferably dried. 
[0017] , 

The nozzle may be as long as the radius of the substrate and may include a 
plurality of blow outlets positioned along the radius of the substrate. In this case, it is 
possible to blow out the gas along the radius of the substrate. Accordingly, it is 
possible to preferably perform the drying process of the substrate by forming an air 
curtain along a certain radius of the substrate and scattering the cleaning liquid 
attached to the back surface of the substrate. 
[0018] 

The blow outlets may be formed so that the diameter of the blow outlets 
gradually increases toward the outer peripheral portion side of the substrate from the 
central portion side thereof In this case, it is possible to blow out more of the gas 
toward the outer peripheral portion of the substrate. The area that one blow outlet 
deals with increases toward the outer peripheral portion of the substrate. Therefore, 
by blowing out more of the gas to the outer peripheral portion of the substrate in this 
manner, it is possible to preferably remove the cleaning liquid attached to the outer 
peripheral portion of the substrate. 
[0019] 
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The nozzle may be as long as the radius of the substrate and may include a 
slit-like blow outlet positioned along the radius of the substrate. In this configuration, 
it is possible to blow out the gas along the radius of the substrate. As a result, an air 
curtain is formed between the blow outlet and the back surface of the substrate and 
along the radius of the substrate. Furthermore, since the gas is blown out in a slit-like 
shape, the cleaning liquid attached to the back surface of the substrate hits the air 
curtain without leaking, so it is possible to more preferably scatter the cleaning liquid. 
[0020] 

When the nozzle is bent concavely in the rotation direction of the substrate 
toward the outer peripheral portion side from the central portion side of the substrate, 
the gas is blown out in the curved shape in planar view. Accordingly, an air curtain 

with a curved shape is formed, the cleaning liquid attached to the back surface of the 
rotated substrate hits the air curtain, and the cleaning liquid flows outside the substrate 
along the shape of the air curtain due to the centrifiigal force. As a result, the cleaning 
liquid is preferably scattered from the edge of the substrate, and the substrate is 
appropriately dried. 
[0021] 

The blow outlet of the nozzle may be provided at a position distant 1 to 5 mm 
from the back surface of the substrate. In this manner, by providing the nozzle near 
the back surface of the substrate, it is possible to blow out the gas with a stronger 
pressure and to more effectively remove the cleaning liquid attached to the back 
surface of the substrate. 
[0022] 

The substrate processing device may include a temperature regulating portion 
regulating the temperature of the gas. In this manner, by providing the temperature 
regulating portion, it is possible to rapidly perform the drying process of the substrate 
by setting the temperature of the gas blown out to the back surface of the substrate to 
an allowed higher temperature to promote the evaporation of the cleaning liquid. 
[0023] 

The substrate processing device may include a cleaning liquid supply nozzle 
which supplies a cleaning liquid to the back surface of the substrate and a liquid 
supply nozzle which supplies a liquid having a higher volatility compared to the 
cleaning liquid to the back surface of the substrate. In this configuration, it is possible 
to supply the gas having a higher volatility compared to the cleaning liquid to the back 
surface of the substrate from the liquid supply nozzle, after the cleaning liquid is 
supplied to the back surface of the substrate from the cleaning liquid supply nozzle. 
As a resuh, the back surface of the substrate wet with the cleaning liquid can be 
substituted with the liquid. Furthermore, having a high volatility, the substituted 
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liquid is readily volatized, so the substrate is rapidly dried. Accordingly, the drying 
process of the substrate is appropriately performed. 

[0024] 

According to the invention of Claim 1 5, a substrate processing device is 
provided which processes a substrate, the device including a rotating and holding 
portion which holds and rotates the substrate; a cleaning liquid supply nozzle which 
supplies a cleaning liquid to the back surface of the substrate; and a liquid supply 
nozzle which supplies a liquid having a higher volatility compared to the cleaning 
liquid to the back surface of the substrate. 
[0025] 

In this manner, by providing the rotating and holding portion which rotates 
the substrate; the cleaning liquid supply nozzle which supplies the cleaning liquid to 
the back surface of the substrate; and the liquid supply nozzle which supplies a liquid 
which is more readily volatilized compared to the cleaning liquid, it is possible to 
clean the back surface of the substrate by supplying the cleaning liquid to the back 
surface of the substrate while rotating the substrate, and thereafter, it is possible to 
substitute the cleaning liquid remaining on the back surface of the substrate with the 
liquid by supplying the liquid to the back surface of the substrate. When the cleaning 
liquid is substituted with the liquid, the liquid evaporates actively, which leads to 
drying of the back surface of the substrate. Accordingly, even when the rotation 
speed of the substrate is made low to reduce the centrifugal force, the drying process 
of the substrate is appropriately performed. 
Embodiments 
[0026] 

Hereinafter, the preferred embodiment of the invention will be described. Fig. 
1 is a plan view illustrating the outline of the configuration of a coating and 
developing process system 1 on which a resist coating device according to the 
embodiment is mounted. Fig. 2 is a front view of the coating and developing process 
system 1, and Fig. 3 is a rear view of the coating and developing process system 1. 
[0027] 

As shown in Fig. 1, the coating and developing process system 1 includes a 
configuration in which a cassette station 2 carrying or taking, for example, 25 pieces 
of wafers W into or out of the coating and developing process system 1 from the 
outside with a cassette as a unit or carrying or taking the wafer W into or out of a 
cassette C ; a process station 3 in which various process devices performing a 
predetermined process on a single wafer during the coating and developing process 
are arranged in a multi-stage manner; and an interface portion 4 passing the wafer W 
to an exposure device (not shown) provided near the process station 3 are integrally 
connected to one another. 
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[0028] 

In the cassette station 2, a plurality of cassettes C can be freely loaded in a line 
in the X direction (a vertical direction in Fig. 1) at a predetermined position on a 
cassette loading table 5 as a loading portion. Furthermore, a wafer transporting body 
7 that can transport the wafer in the cassette arrangement direction (X direction) and 
the wafer arrangement direction (Z direction; vertical direction) of the wafer W 
accommodated in the cassette C is provided along a transport path 8 so as to freely 
move. The wafer transporting body 7 can selectively access each cassette C. 
[0029] 

The wafer transporting body 7 includes an alignment function for adjusting the 
position of the wafer W. As described later, the wafer transporting body 7 can also 
access an extension device 32 belonging to a third process device group G3 at the 
process station 3 side. 

[0030] 

A main transporting device 13 is provided in the central portion of the process 
station 3, and various process devices are arranged in a multi-stage manner in the 
periphery of the main transporting device 13 so as to configure a process device 
group. In the coating and developing process system 1, four process device groups 
including Gl, G2, G3 and G4 are arranged. First and second process device groups 
Gl and G2 are arranged at the front side of the coating and developing process system 
1, a third process device group G3 is arranged near the cassette station 2, and a fourth 
process device group G4 is arranged near the interface portion 4. Furthermore, as an 
option, a fifth process device group 05 indicated by a broken line can be arranged at 
the rear side separately. The main transporting device 13 can carry and take the wafer 
W into or out of various process devices, which are described later, arranged in the 
process devices groups Gl to G5. Moreover, the number and the arrangement of the 
process device group vary with the types of the process performed on the wafer W, 
and the number of the process device group can be arbitrarily selected as long as the 
number is greater than or equal to one. 
[0031] 

For example, as shown in Fig. 2, in the first process device group Gl, a resist 
coating device 17 as a process device of the substrate according to the embodiment 
and a developing process device 18 performing a developing process on the wafer W 
finished with exposure are arranged in two stages in this order from bottom. 
Similarly, in the process device group G2, a resist coating device 19 and a developing 
process device 20 are arranged in two stages in this order from bottom. 
[0032] ■ 

For example, as shown in Fig. 3, in the third process device group G3, a 
cleaning device 30 performing a cooling process on the wafer W; an adhesion device 



Japanese Unexamined Patent Application Publication No. 2003-7669(12) 



3 1 for enhancing a fixing property between the resist liquid and the wafer W; the 
extension device 32 for passing the wafer W; prebaking devices 33 and 34 for 
evaporating a solvent in the resist liquid; and a post-baking device 35 for performing a 
heating process after developing process are superimposed on one another in, for 
example, six stages in this order from bottom. 
[0033] 

For example, in the fourth process device group G4, a cleaning device 40; an 
extension and cooling device 41 which naturally cools the loaded wafer W; an 
extension device 42; a cooling device 43; post-exposure baking devices 44 and 45 
which performs a heating process after exposure; and a post-baking device 46 are 
superimposed on one another in, for example, seven stages in this order from bottom. 
[0034] 

In the central portion of the interface portion 4, for example, a wafer 
transporting body 50 is provided as shown in Fig. 1 . The wafer transporting body 50 
can freely move in the X direction (the vertical direction in Fig. 1) and the Z direction 
(perpendicular direction) and can freely rotate in 9 direction (direction of rotation on 
the Z axis). The wafer transporting body 50 can access the extension and cooling 
device 41, the extension device 42, a peripheral exposure device 5 1 and an exposure 
device (not shown), which belong to the fourth process device group G4, so as to 
transport the wafer W with respect to each of these devices. 
[0035] 

Next, the configuration of the resist coating device 17 as above will be 
described. Fig. 4 is an illustrative view of a longitudinal cross section illustrating the 
outline of the configuration of the resist coating device 17. 
[0036] 

The resist coating device 17 includes a casing 17a as shown in Fig. 4 and a 
spin chuck 60 as a rotating and holding portion in the casing 17a. The upper surface 
of the spin chuck 60 is formed horizontally, and on the upper surface, a suction port 
(not shown) for adsorbing the wafer W is provided, for example. As a result, the spin 
chuck 60 can adsorb and hold the wafer W horizontally. 
[0037] 

The spin chuck 60 includes a rotation mechanism 61 for rotating the spin 
chuck 60 at a predetermined speed. The rotation mechanism 61 includes a driving 
portion 62 having, for example, a motor provided in the lower side of the spin chuck 
60; a power source 63 supplying power to the driving portion 62; and a control 
portion 64 regulating voltage of the power source 63. The control portion 64 
regulates the power source 63 and operates the power supply to the driving portion 62, 
whereby the rotation speed of the spin chuck 60 can be controlled to a predetermined 
rotation speed. Accordingly, it is possible to rotate the wafer W on the spin chuck 60 
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at a predetermined rotation speed which is determined for each step of the resist 
coating process. 

[0038] 

In the outside of the spin chuck 60, a cup 65 for receiving and collecting the 
resist liquid, cleaning liquid and the like scattered from the wafer W is provided. The 
cup 65 is formed into an approximately cylindrical shape where the upper surface 
thereof is opened and is formed to surround the outside and the lower side of the 
wafer W on the spin chuck 60. In a lower surface 65a of the cup 65, a liquid 
discharge tube 66 discharging the collected resist liquid and an exhaust tube 67 
exhausting the atmosphere in the cup 65 are provided. 
[0039] 

On the lower surface 65a of the cup 65 and at the lower side of the wafer W 
held in the spin chuck 60, a rail 68 is provided along the radial direction from the 
center of the wafer W, for example. On the rail 68, a nozzle 69 blowing out a gas 
such as air, inert gas or nitrogen gas to the back surface of the wafer W is provided, 
and the nozzle 69 can move on the rail 68. The rail 68 is provided with a driving 
portion 70 including, for example, a motor to move the nozzle 69. The driving 
portion 70 is controlled by a control portion 71 controlling the power source or the 
like of the driving portion 70. Accordingly, by the driving portion controlled by the 
control portion 70, the nozzle 69 can move from the lower side near the central 
portion of the wafer W to the lower side of the outer peripheral portion thereof at a 
predetermined timing and speed. 
[0040] 

A blow outlet 69a of the nozzle 69 faces the direction tilting to the outside of 
the wafer W from the upper direction, and the gas blown out from the blow outlet 69a 
flows to the outside of the wafer W along the back surface of the wafer W. The blow 
outlet 69a is provided near the back surface of the wafer W, and the distance between 
the blow outlet 69a and the wafer W is set to about 1 to 5 mm, for example. 
Furthermore, a supply tube 72 is connected to the nozzle 69, and the gas pressurized 
with a predetermined pressure is blown out from the nozzle 69 through the supply 
tube 72 in a gas supply device which is not shown. 
[0041] 

Inside the cup 65 and below the wafer W, a back surface cleaning nozzle 73 
supplying the cleaning liquid to the back surface of the wafer W is provided. The 
back surface cleaning nozzle 73 is provided while facing the back surface of the 
central portion side of the wafer W so as to supply the cleaning liquid from a cleaning 
liquid supply source (not shovm) to the back surface of the wafer W at a 
predetermined timing. 
[0042] 
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A resist discharge no2zle 74 which discharges the resist liquid to the wafer W 
and a solvent discharge nozzle 75 which discharges the solvent of the resist liquid are 
held by, for example, a holder 76 at the upper side of the cup 65. The holder 76 is 
held by an arm (not shown), and the arm can move from the outside of the cup 65 to 
the upper side of the central portion of the wafer W in the cup 65, for example. 
Accordingly, the resist discharge nozzle 74 and the solvent discharge nozzle 75 can 
move to the upper side of the central portion of the wafer W and can discharge the 
resist liquid or the solvent to the center of the wafer W. Furthermore, the resist 
discharge nozzle 74 and the solvent discharge nozzle 75 are connected to a resist 
liquid supply device (not shown) and a solvent supply device (not shown) 
respectively. From the resist discharge nozzle 74 and the solvent discharge nozzle 75, 
a predetermined amount of the resist liquid and the solvent are discharged at a 
predetermined timing. 
[0043] 

The upper surface of the casing 1 7a is connected to a duct 77 supplying a 
clean gas which has been regulated for the temperature and the humidity into the cup 
65. Therefore, it is possible to supply the gas during the resist coating process of the 
wafer W and to purge the inside of the cup 65 while maintaining a predetermined 
atmosphere in the cup 65. 
[0044] 

Next, the action of the resist coating device 17 configured as above will be 
described together with the process of the photolithography step performed in the 
coating and developing process system 1. 
[0045] 

First, a piece of unprocessed wafer W is taken out of the cassette C by the 
wafer transporting body 7 and is transported to the extension device 32 belonging to 
the third process device group G3. Subsequently, the wafer W is carried into the 
adhesion device 3 1 by the main transporting device 13, and for example, the HMDS is 
coated on the wafer W to improve the adhesion property of the resist liquid. 
Thereafter, the wafer W is transported to the cleaning device 30 so as to be cooled to a 
predetermined temperature. Then the wafer W that has been cooled to a 
predetermined temperature is transported to, for example, the resist coating device 17 
by the main transporting device 13. 
[0046] 

The wafer W finished with the resist coating process in the resist coating 
device 17 is transported to the prebaking device 33 and the extension and cooling 
device 41 sequentially by the main transporting device 13. The wafer W is then 
transported to the peripheral exposure device 51 and an exposure device (not shown) 
sequentially by the wafer transporting body 50 so as to be subjected to a 
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predetermined process in each device. The wafer W finished with the exposure 
process is transported to an extension device 42 by the wafer transporting body 50. 

Thereafter, the wafer W is transported to the post-exposure baking device 44, the 
cooling device 43, the developing process device 1 8, the post-baking device 46 and 
the cooling device 30 sequentially by the main transporting device 13 so as to be 
subjected to a predetermined process in each device. Subsequently, the wafer W 
returns to the cassette C through the extension device 32, and a series of coating and 
developing processes ends. 
[0047] 

Next, the process of the resist coating as above will be described. First, the 
wafer W finished with the pre-process is carried into the resist coating device 17 by 
the main transporting device 13 and is adsorbed and held on the spin chuck 60. 
[0048] 

Thereafter, the holder 76 which has been waiting outside the cup 65 moves to 
the upper side of the center of the wafer W, and the solvent discharge nozzle 75 is 
positioned at the upper side of the central portion of the wafer W. When the solvent 
discharge nozzle 75 is positioned at the upper side of the wafer W, the wafer W starts 
to be rotated at, for example, 1000 rpm by a rotation mechanism 61, and a 
predetermined amount of the solvent of the resist liquid is discharged toward the 
central portion of the wafer W from the solvent discharge nozzle 75. The solvent 
discharged to the central portion of the wafer W is diffused on the surface of the wafer 
W by the centrifugal force, so the wettability of the wafer W is improved. 
[0049] . 

When the solvent supply is completed, the resist discharge nozzle 74 moves to 
the upper side of the central portion of the wafer W. Then the rotation speed of the 
wafer W increases to, for example, 3000 rpm, and a predetermined amount of the 
resist liquid is discharged toward the central portion of the wafer W from the resist 
discharge nozzle 74. The resist liquid supplied to the center of the wafer W is 
diffiised on the surface of the wafer W by the centrifugal force, so a bank of the resist 
liquid is formed on the wafer W. 
[0050] 

When a predetermined amount of the resist liquid is supplied to the wafer W 
to form the bank of the resist liquid on the wafer W, discharge of the resist liquid is 
stopped, and the rotation speed of the wafer W is temporarily reduced to, for example, 
500 rpm. As a result, the behavior of the resist liquid on the wafer W is stabilized. 
Thereafter, the rotation speed of the wafer W increases to, for example, 2500 rpm, and 
the surplus resist liquid on the wafer W is thrown off to regulate the film thickness of 
the resist liquid. At this time, the resist liquid is banked at the outer peripheral portion 
of the wafer W by the surface tension or the like. Furthermore, in this film thickness 
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regulation process, the rotation of the wafer W promotes the evaporation of the 
solvent contained in the resist liquid, so the resist liquid starts to be solidified on the 
wafer W. 
[0051] 

After the completion of the film thickness regulation process, the rotation 
speed of the wafer W increases to, for example, 4000 rpm, so the wafer W rotates at 
high speed. Accordingly, the resist liquid which has started to solidify at the outer 
peripheral portion of the wafer W is scattered by the strong centrifugal force, so the 
portion where the resist liquid is banked at the outer peripheral portion of the wafer W 
is removed. 
[0052] 

After the completion of the high speed rotation of the wafer W, the rotation 
speed of the wafer W is reduced to, for example, 500 rpm, and the cleaning liquid 
(e.g., purified water) is supplied to the back surface of the wafer W from the back 
surface cleaning nozzle 73 . Due to the supply of the purified water, the resist liquid 
or the like attached to the back surface of the wafer W is cleaned. 
[0053] 

After the completion of the back surface cleaning of the wafer W, a drying 
process is performed in which the cleaning liquid attached to the back surface of the 
wafer W is removed and the back surface is dried. During the drying process, in order 
to prevent the resist liquid on the wafer W from moving to the outer peripheral portion 
side and being banked again at the outer peripheral portion side of the wafer W, the 
wafer W is rotated at a low speed (e.g., 500 rpm). Meanwhile, a gas(e.g., clean air) is 
blown out toward the back surface of the wafer W from the nozzle 69. Furthermore, 
while blowing out the air, the nozzle 69 moves to the outer peripheral portion side 
from the central portion side of the wafer W on the rail 68 by the driving portion 70. 
The speed of the nozzle 69 is controlled by the control portion 71 and the nozzle 69 
moves at a low speed of about 25 mm/s, for example. Due to the movement of the 
nozzle 69, the portion to which the air is blown is gradually moved from the central 
portion side to the outer peripheral portion side of the wafer W, and the cleaning 
liquid remaining on the back surface of the wafer W is washed away to the outer 
peripheral portion side of the wafer W by the pressure of the air and the centrifiigal 
force. Finally, the resist liquid is scattered from the edge of the wafer W. Moreover, 
the nozzle 69 may be caused to reciprocate a plurality of times on the rail 68 in a state 
where the nozzle 69 is blowing out the air. 
[0054] 

When the back surface of the wafer W has been dried by the drying process 
performed for a predetermined time, the rotation of the wafer W is stopped. 
Thereafter, the wafer W is passed to the main transporting device 13 from the spin 
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chuck 60 and is taken out of the resist coating device 17. As a result, a series of the 
resist coating processes ends. 

[0055] 

According to the embodiment as above, on the lower surface 65a of the cup 
65, the nozzle 69 blowing out the gas to the back surface of the wafer W and the 
driving portion 70 moving the nozzle 69 in the radial direction of the wafer W are 
provided. Therefore, during the drying process of the wafer W, it is possible to move 
the nozzle 69 from the central portion side to the outer peripheral portion side of the 
wafer W while rotating the wafer W and causing the nozzle 69 to blow out the air. As 
a result, the cleaning liquid attached to the back surface of the wafer W flows to the 
outer peripheral portion side of the wafer W due to the centrifugal force and the 
blowout pressure of the air, so the cleaning liquid is effectively removed from the 
back surface of the wafer W. Accordingly, the wafer W is dried sufficiently, and even 
when the wafer W is rotated at a low speed as in the embodiment, the drying process 
of the wafer W is preferably performed. 
[0056] 

The blow outlet 69a of the nozzle 69 is provided outside the wafer W. 
Therefore, the air is blown out in the same direction as the direction in which the 
centrifiigal force acts, and the cleaning liquid on the back surface of the wafer W is 
scattered more effectively. Accordingly, the drying process of the wafer W is 
promoted. 
[0057] 

The nozzle 69 is provided near the back surface of the wafer W. Therefore, it 
is possible to blow out the stronger air to the back surface of the wafer W and to 
further promote the scattering of the cleaning liquid remaining on the back surface of 
the wafer W. 
[0058] 

In the embodiment as above, the gas is uniformly blown out to the back 
surface of the wafer W. However, more of the gas may be blown out toward the outer 
peripheral portion of the wafer W. In order to realize this type of method of blowing 
out the gas, for example, the supply tube 72 of the nozzle 69 shown in Fig. 5 is 
provided with a regulation valve 80 regulating the flow rate of the gas. The degree of 
opening and closing of the regulation valve 80 is controlled by a valve control portion 
8 1 . When the nozzle 69 is moving to the outer peripheral portion side of the wafer W, 
the valve control portion 81 gradually opens the regulation valve 80. As a result, the 
amount of the gas blown out increases toward the outer peripheral portion of the 
wafer W. Accordingly, even in the outer peripheral portion of the wafer W with a 
large area, a sufficient amount of the gas is blown out, so the cleaning liquid is further 
reliably removed. 
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[0059] 

The nozzle 69 described in the embodiment is provided while the blow outlet 
69a faces the outside of the wafer W. However, the blow outlet 69a may face the 
circumferential direction side of the wafer W as shown in Fig. 6. In this manner, by 
providing the nozzle 69 so that it faces the circumferential direction side of the wafer 
W, the gas is blown out to the circumferential direction of the rotated wafer W. Even 
when the gas is blown out in this manner, the cleaning liquid on the wafer W is 
moved and scattered from the outside of the wafer W in concert with the centrifugal 
force. Particularly, when the blow outlet 69a of the nozzle 69 is caused to face the 
circumferential direction that is opposite to the rotation direction of the wafer W, the 
speed of airflow with respect to the wafer W increases; therefore, it is possible to 
scatter the cleaning liquid with a stronger airflow. 
[0060] 

The nozzle 69 may be caused to rotate in the horizontal direction. Fig. 7 
illustrates an example of this case, and the nozzle 69 is mounted on a base 90, for 
example. The base 90 is provided with a rotation driving portion 91 including a 
motor or the like which rotates the base 90. When the nozzle 69 starts to blow out the 
gas to the back surface of the wafer W, the base 90 is rotated within a predetermined 
angle 9 by the rotation driving portion 91 as shown in Fig. 8, and the nozzle 69 is 
rotated accordingly. As a result, the gas is blown out to a broader range of the back 
surface of the wafer W, so that the back surface of the wafer W is more rapidly dried. 
[0061] 

The nozzle 69 may rotate in the vertical direction. For example, as shown in 
Fig. 9, the nozzle 69 is provided with a rotation driving portion 100 which rotates the 
nozzle 69 in the vertical direction. When the gas is blown out to the back surface of 
the wafer W, the rotation driving portion 100 rotates the nozzle 69 in the vertical 
direction. By this rotation, the gas is blown out over the broader range, and the 
cleaning liquid on the back surface of the wafer W is efficiently scattered, whereby 
the drying process of the wafer W is preferably performed. 
[0062] 

The temperature of the gas blown out from the nozzle 69 may be regulated. 
Fig. 10 illustrates the internal configuration of the resist coating device 17 realizing 
this example, and the supply tube 72 connected to the nozzle 69 is provided with a 
temperature regulating portion 1 10 regulating the temperature of the gas. The gas 
passing through the supply tube 72 is wanned up to a predetermined temperature, for 
example, to 25 to 35 °C which is higher than room temperature in the temperature 
regulating portion 110 and is supplied to the nozzle 69. In this manner, setting the 
temperature of the gas to a high temperature makes it possible to blow out the high 
temperature gas to the back surface of the wafer W and to promote evaporation of the 
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cleaning liquid attached on the back surface of the wafer W. Accordingly, the wafer 
W is more rapidly dried. 

[0063] 

In the embodiment, one or more of the nozzle 69 may be provided. For 
example, the nozzle may be provided at two locations so that one is disposed at the 
central portion side of the wafer W and the other is disposed at the outer peripheral 
portion side of the wafer W. 
[0064] 

Fig. 1 1 illustrates an example of this case. In the drawing, a nozzle 120 is 
provided on the lower surface 65a of the cup 65 and at the central portion side of the 
wafer W, and a nozzle 121 is provided on the lower surface 65a of the cup 65 and at 
the outer peripheral portion side of the wafer W. During the drying process of the 
wafer W, the gas is blown out to the back surface of the wafer W from the nozzles 
120 and 121. As a result, the cleaning liquid remaining at the central portion side of 
the back surface of the wafer W flows to the outer peripheral portion of the wafer W 
due to the gas from the nozzle 120 and then further flows to the edge of the wafer W 
due to the nozzle 121 . Consequently, the cleaning liquid attached to the back surface 
of the wafer W is washed away to the edge of the wafer W and is scattered from the 
edge of the wafer W. Accordingly, the drying process of the wafer W is preferably 
performed. Furthermore, since the gas is directly blown out to the outer peripheral 
portion side of the wafer W, the gas is sufficiently blown even to the outer peripheral 
portion of the wafer W with a large area, hence the wafer W is preferably dried. 
[0065] 

The flow rate of the gas from the nozzle 1 2 1 may be set to be larger than that 
of the gas from the nozzle 120. In this manner, the gas is sufficiently blown out to the 
outer peripheral portion of the wafer W with a large area, and the cleaning liquid at 
the outer peripheral portion of the wafer W is sufficiently removed. Therefore, the 
drying process of the wafer W is preferably performed. 
[0066] 

In the embodiment, a nozzle which blows out the gas toward a certain point of 
the back surface of the wafer W was used. However, a nozzle which blows out the 
gas along the radius of the wafer W may be used. Hereinafter, a second embodiment 
employing such a configuration will be described. 
[0067] 

As shown in Fig. 12, inside a cup 130 and on a lower surface 130a of the cup 
130, a nozzle 132 which blows out the gas toward the radius of the wafer W on a spin 
chuck 13 1 is provided. The nozzle 132 is formed with substantially the same length 
as the radius of the wafer W and is provided with a plurality of circular blow outlets 
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133 having the same diameter, which extend along the radial direction of the wafer 
W, as shown in Fig. 13. 

[0068] 

For example, the nozzle 132 is connected to a supply tube 134 which supplies 
a gas into the nozzle 132, as shown in Fig. 12. In the nozzle 132, a vent tube 135 
connected to the supply tube 134 is provided. The vent tube 135 communicates with 
each of the blow outlets 133, and the gas which has passed through the vent tube 135 
is blown out from each blow outlet 133 at the same flow rate. 
[0069] 

When the drying process of the wafer W is started, a gas, for example, clean 
air is supplied into the nozzle 132 from the supply tube 134 as shovm in Fig. 13. The 
air passes through the vent tube 135 and is blown out toward the back surface of the 
rotated wafer W from each blow outlet 133. The air blown out toward the back 
surface of the wafer W from each blow outlet 133 forms a so-called air curtain 
between the nozzle 132 and the back surface of the wafer W and along the radius of 
the wafer W. Then the cleaning liquid attached to the back surface of the wafer W 
heats the air curtain due to the rotation of the wafer W and is scattered. As a result, 
the cleaning liquid attached on the back surface of the wafer W is removed, so that 
drying of the wafer W is promoted. 
[0070] 

In the second embodiment as above, the nozzle 132 is provided with the blow 
outlets 133 having the same diameter. However, the diameter of the blow outlet may 
gradually increase toward the outer peripheral portion of the wafer W. In this manner, 
by increasing the diameter of the blow outlet at the outer peripheral portion side of the 
wafer W, more of the gas is blown out to the outer peripheral portion of the wafer W. 
As a result, the gas is sufficiently blown even to the outer peripheral portion of the 
wafer W with a large area, so it is possible to scatter the cleaning liquid and to dry the 
wafer W effectively. 
[0071] 

The nozzle 132 according to the second embodiment may be formed into a 
shape which curves to the rotation direction side of the wafer W toward the outer 
direction of the wafer W. Fig. 14 is apian view of a nozzle 140 illustrating such a 
case. For example, when the wafer W rotates clockwise, the nozzle 140 is formed so 
that it gradually bends clockwise toward the outside of the wafer W. In the nozzle 
140, a plurality of blow outlets 141 is provided along the curved shape. During the 
drying process of the wafer W, air is blown out in a curved shape in planar view with 
respect to the back surface of the rotated wafer W, and an air curtain of curved shape 
is formed along the radius of the back surface of the wafer W. The cleaning liquid 
attached on the back surface of the wafer W heats the air curtain due to the rotation of 
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the wafer W and is washed away to the outer peripheral portion side of the wafer W 
by the centrifugal force. The cleaning liquid flowing to the outer peripheral portion of 
the wafer W along the air curtain in this manner is scattered from the edge of the 
wafer W. In this way, by forming the nozzle 140 into the curved shape, the cleaning 
liquid is smoothly washed away, flowed and scattered firom the edge of the wafer W. 
Therefore, the drying process of the wafer W is promoted. 
[0072] 

In the embodiment, a plurality of circular blow outlets 133 is provided in the 
nozzle 132. However, a slit-like blow outlet may be provided. Fig. 15 is a plan view 
of a nozzle 150 illustrating such an example. The nozzle 150 is formed with almost 
the same length as the radius of the wafer W, and a slit-like blow outlet 15 1 is formed 

at the position of the nozzle 1 50 facing the radius of the wafer W. During the drying 
process of the wafer W, for example, clean air is blown out from the slit-like blow 
outlet 1 5 1, and an air curtain is formed along the radius of the back surface of the 
wafer W. As a result, the cleaning liquid attached to the back surface of the wafer W 
is scattered. Consequently, the wafer W is more rapidly dried, so the drying process 
of the wafer W is effectively performed. 
[0073] 

As shown in Fig. 16, the nozzle 150 including the slit-like blow outlet 151 
may be formed into a shape which curves in the rotation direction side of the wafer W 
toward the outer direction of the wafer W, just like the nozzle 140 described above. 
[0074] 

In the above embodiment, a liquid supply nozzle supplying a liquid having a 
higher volatility compared to the cleaning liquid to the back surface of the wafer W 
may be provided. Hereinafter, an example employing such a configuration will be 
described as a third embodiment. 
[0075] 

As shown in Fig. 17, in a cup 161 of a resist coating device 160 and at the 
lower side of the wafer W, for example, a cleaning liquid supply nozzle 162 supplying 
a cleaning liquid, for example, a thinner to the back surface of the wafer W; a liquid 
supply nozzle 163 supplying a liquid having a higher volatility compared to the 
cleaning liquid, for example, alcohol to the back surface of the wafer W; and a nozzle 
164 blowing out a gas to the back surface of the wafer W are provided. The liquid 
supply nozzle 163 communicates with a liquid supply source (not shown) for 
example. To the liquid supply nozzle 163, the liquid from the liquid supply source is 
supplied at a predetermined timing. Other configurations are the same as those of the 
embodiment, so the description thereof will be omitted. 
[0076] 
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In the same manner as the embodiment, the resist liquid is coated on the wafer 
W. After the completion of the high speed rotation of the wafer W, the rotation speed 
of the wafer W is reduced, and the cleaning liquid is supplied to the back surface of 
the wafer W from the cleaning liquid supply nozzle 162. When the cleaning liquid is 
supplied for a predetermined time, the cleaning process ends, and then alcohol, for 
example, is supplied to the back surface of the wafer W from the liquid supply nozzle 
163. Due to the supply of alcohol, the cleaning liquid attached to the back surface of 
the wafer W is substituted with alcohol. The alcohol supplied to the back surface of 
the wafer W rapidly evaporates due to its volatility. Thereafter, from the nozzle 164, 
a gas, for example, clean air is blown out to the back surfece of the wafer W, and 
alcohol and the remaining cleaning liquid on the back surface of the wafer W 
evaporate and are washed away outside the wafer W. In this manner, by supplying 
alcohol having a higher volatility compared to the cleaning liquid immediately after 
the supply of the cleaning liquid, the back surface of the wafer W is substituted with 
alcohol which readily evaporates, so the back surface of the wafer W can be more 
rapidly dried. Moreover, since air is blown out after the back surface is substituted 
with alcohol, drying of the wafer W can be fiirther promoted. 
[0077] 

In the third embodiment, a process of blowing out air after the supply of 
alcohol is provided. However, only a liquid such as alcohol having a high volatility 
may be supplied after the supply of the cleaning liquid. Even in this case, the back 
surface of the wafer W is substituted with a liquid having a high volatility, and the 
remaining cleaning liquid also evaporates rapidly. Therefore, drying of the wafer W 
is promoted. Accordingly, even when the wafer W rotates at a low speed, the drying 
process of the wafer W is preferably performed. 
[0078] 

The nozzles 69, 120, 121, 132, 140, 150, and 164 in the embodiment described 
above are provided only at one side of the spin chuck 60. However, the nozzles may 
be provided at another position, for example, at the opposite side to the one side wiiile 
interposing the spin chuck 60 therebetween. Furthermore, the nozzles 69, 120, 121, 
132, 140, 150, and 164 may be provided at a plurality of locations at the lower side of 
the wafer W. 
[0079] 

In the embodiment as above, the invention is applied to the resist coating 
device. However, the invention can also be applied to other process devices, for 
example, to a developing process device or the like. Moreover, the invention is 
applied to a process device of a substrate other than the wafer W, for example, an 

LCD substrate. 
Advantages of the Invention 
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[0080] 

According to the invention, even when the drying process of the substrate is 
performed in low speed rotation, since the substrate is sufficiently dried, the 
contamination of a device or the like contacting the substrate and the generation of 
particles are prevented. 
Brief Description of the Drawings 

Fig. 1 is a plan view illustrating the outline of the configuration of a coating 
and developing process system on which a resist coating device according to the 
embodiment is mounted. 

Fig. 2 is a front view of the coating and developing process system of Fig. 1. 

Fig. 3 is a rear view of the coating and developing process system of Fig. 1. 

Fig. 4 is an illustrative view of a longitudinal cross section illustrating the 
outline of the configuration of the resist coating device. 

Fig. 5 is an illustrative view of a longitudinal cross section illustrating the 
configuration in a cup in a case where the flow rate of a gas blown out from a nozzle 
has been regulated. 

Fig. 6 is an illustrative view of a transversal cross section illustrating the 
configuration in a cup in a case where a nozzle is caused to face the circumferential 
direction of a wafer W. 

Fig. 7 is a perspective view of the nozzle in a case where a rotation driving 
portion is provided in the nozzle. 

Fig. 8 is an illustrative view of a transversal cross section illustrating the 
configuration in the cup in the case of Fig. 7. 

Fig. 9 is an illustrative view of a longitudinal cross section illustrating the 
configuration in the cup in a case where the nozzle is rotated in the vertical direction. 

Fig. 10 is an illustrative view of a longitudinal cross section in the cup in a 
case where a temperature regulating portion regulating the temperature of the gas 
blown out from the nozzle is provided. 

Fig. 1 1 is an illustrative view of a longitudinal cross section illustrating the 
configuration in the cup in a case where the nozzle is provided at two locations. 

Fig. 12 is an illustrative view of a longitudinal cross section illustrating the 
configuration in the cup in a case where a nozzle as long as the wafer is provided. 

Fig. 13 is a perspective view illustrating a state where the nozzle in Fig. 12 
blows out the gas to the wafer. 

Fig. 14 is a plan view of the inside of the cup in a case where the nozzle in Fig. 
12 is formed into a curved shape. 

Fig. 15 is a plan view of the inside of the cup in a case where the nozzle in Fig. 
12 is formed into a slit-like shape. 



Japanese Unexamined Patent Application Publication No. 2003-7669(24) 



Fig. 16 is a plan view of the inside of the cup in a case where the nozzle in Fig. 
15 is formed into a curved shape. 

Fig. 17 is an illustrative view of a longitudinal cross section illustrating the 
configuration of a resist coating device according to a third embodiment. 

Description of Symbols 

1 : Coating and developing process system 



17: 


Resist coating device 


60: 


Spin chuck 


65: 


Cup 


68: 


Rail 


69: 


Nozzle 


70: 


Driving portion 


73: 


Back surface cleaning nozzle 


W: 


Wafer 
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[ 0 0 0 7 ] *fSHi5«, A^A^S^StC^^T^^n/tt© 
[0 0 0 8] 

[0 0 0 9] ^Oct5(-, SIS^[H]$H*-ti:S[HiefSJSg|5 
% a ffi CO fi 73 IR] K » ^ -li S IB Hi g|3 1 * fi ;^ T V > S « 

c J; o T, ^J^tf MIB««<D«ffifc# « L/tj5fc)t?S 

**^L^gPi!l*^e,^M^MlJ. ■r*fc-^ii>i:^;^i*^«[i<:^iRifi: 

[0 0 10] if5f<Ji2cDfgH^tj;n{f, sis^ffia-r?. 
i: -r siscosfLags*^"}i#i ^ n ^ 0 

[0 0 11] z.(n^n\z. tiiiayX;l/*MsES|g®^'t-!i 



s«©fg^Ma*^]i«(cfT*3nSo 
[0 0 12] tijiayx;i/cii!!s:ap{i, ¥ffi*^5.i.Ttuia 

IByX;KDn>:ttlP^Huiafi«<D^:&{||ii:^it5 c t (Cct 

[0 0 13] tuiayx;KDB)cwp{*. JF®A>?.mTMa 

3a/X;l/Oi]XajP^miaSSoMl7^lRlK(Rltt § c J; 
1 tu!BSlft©E;b ^: c J: 13 S^Sc^^MiJEiJifr c i: *^ 

[0 0 14] milBSSOfflaaSti. WIByX;l/*7j<¥ 

/ X;I/*±T:^(Rl t [ilfl-r S laftffiHigP** L T I 
J;l\ dOi^f;:. MfByX/V^rlilSi^-tJSlHliilKiigp 

BufB/X;b«:|iIi!i*^i:%A^C). WfBaftcDSffitcMf*?: 

[0 0 15] iS3}<Ji7co5§Bj5t^j;n(f. s^^jaa-r^ 

gPt. BUIBlHlK«}tgPfcffi}t^nfc««cO«STSo 

[0 0 1 6] MfB»«<D^|i@±tWIB«ft 

©¥S±{i:BuiB«**i?5c^ffi-riii:*<-Pt5o iintcJ; 
oT. ttfBS«0l$^0¥S±fi:WfB«frfcJ;5. v^^d 

[0 0 17] tuia/xvbtt, tuiaa^o^stiBisg© 
s^^wu, ttiiayxvi/ii:, fuias«o^g±tffiK-r 
^mm(Dvxtiin^^Lr^^x^^\.\ m^^m^. mib 

Sfi©4i@±(i:j|uiaMI*^R>;tm-riii:A^T^5„ L/i 

[0 0 18] Mmwptt. ^^i^ffipogA^Miaa* 
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i|tga2 0 0 3-7 6 6 9 



[0 0 19] mmyxMi, mmmm<o^mmm&<D 
[0 0 2 0] mmyxiv^, mmm'^'mm^^n 

tii^nSo LfcA^oT. S1g±K. 3^)§ftJgt^©x7 

^ o T Si^x7 ti-i'yommcm-o rmii^<D9\-i5mic 
[0021] mtiy X)i(D^ti!,n!,i. mEmmoDmmc 

[0 0 2 2] mmmmnwrnrnmn. mm^i^omA^ 

SJSPgi5g|3^«x.Silt}Cj;-oT. SffiOSBfil 

[0 0 2 3] mmmn^mmmii.. mmmmnmmic 
[0 0 2 4] m^m 1 5 ofeB^fc jtntf , as^jaa-r so 



j^tt^tttX-r 5 1 *^-r S ii t i: 

[0 0 2 5] ciD^oic, mmmm-^^^mmm^ 

[0 0 2 6] 

i/XrAl<DiESI2I-p$'3. ^Sfi. m^mmWlMiyT. 

[0 0 2 7] mif^mimm^yxTL i a, 01 tc^-rj; 

3 y 2 t . ^^ll»jaai^Oft^Tft;^i^tpJTJt 

oma^ss-r^affla^a^^ssHHbT^smjaxT- 

-1/3 >3i:, <l<D5!Lax-r->'3>'3(cPj§LT!Slt 

[0 0 2 8] ij-byhXT—yayZTli, mS^tH 

A-b'y ^C^ClR§^n/c->x/^WcD'>x/^iH?'J7^[S] (Z 
;^(R];g)g^^) {cWLT^}MnJtl«c>j7x;Njim7*^- 

h C (c W L T iilR 6^ (C 7 ^ -b X T t S J; 9 * o T V ^ 

So 

[0 0 2 9] ^ji^^mmitui, 'yji^^v^niim-^^^ 

W- 7 fifia-rs J; a icMaXr-i/ 3 > 3 fflijOU 3 OM 
aSHSfG3fcSr5x^/Xx>->3>gg3 2}C>ttb 
T 1 7 -b X T' 1 5 <}: 5 1 tlT I ^ 
[0 0 3 0] fflaX'T— >3 3T*{i. ^OPf;DgPfC± 

mmmm 1 3 A^tatt s nr fe d . n^mmmm 1 3 © 
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A-Dn^m&mMGl. G2, G3, G4AW*nT*3D, S 
hXx-i>3:/2{C|?!fgLTES^n. ^4<DS£ia«H 

mem. -i'v^?-7x^'xgi5 4>cpaLTEg*nTi^ 
jMSgi 3 a, cne>(Dj!ia«sPGi, 02. gs, g4, gs 10 

So 

[0 0 3 1 ] m 1 ©magspGi-r-ti, i^atfia 2 i^yr^ 

mt^mimmms 1 s i:!b^T*^p.iic zmicmm-^n 
9 1, mmmm^sz 0 i:*'«T*^5.i«ii: zstEs^n 
[0 0 3 2] S3o5aaas^G3T{i, m«f lasted 

fctoJc, 'i7x/NW^I^a]Ma^?ii'-U>^"8B3 
0, bv'"Xh?i$fc'j7x/NWi:Ci^«tt^,fJ6«f:l6<07 
Ft-v>'3>gK3 1, ■i'xMWcD§lt»L*?T9fci6 
oxi7 7,T->->3 >gB3 2, u->'x h?S'^'cor§SiJ;&* 
?g^-y:Sf;i6oyu-^-+>'^"^H3 3, 3 4.]ltfSJ!l 

[0 0 3 3] m4(DmmmmmG4T'it. m^i^i^-v > 

x^v'Hy • ^-';;'^»B4 1. x^'Xr:/>'3:/» 
iK 4 2, ^ - u >■ ^mm 4 3 . s^tmoftp^saa^tT a 
d^xhxi/xd^-i/> — <-+>'yge4 4. 45. JJ^ 

Xh-<-:^i/ygg4 6A^T*>c>)ISlcmif 7glCffi(*i 

[0 0 3 4] -i'>'^?-7x-YXg|54©ff55^g|5C(i. 01 

ic^.tiio ^C^lJx.«'•>x^^MJM#: 5 0 AWJtP.nTV^ 

rtsO. Sl4 0S!iaggPG4tS1-Sxi'Xr>'>3> 
• i'-U>i''gS4 1. x^'X-r>->3>'SS4 2, )^ 

XLT. =&^!cMbr'>x/NW^iJj£T*€ij;5ti:«fi)c 

[0 0 3 5] :kK. ±aLfcUv^'X h^fliSS 1 7 
figtcol^TlMB^-rSo 04«. Pi^'Xh^flJ^Bl 7 0 



[0 0 3 6] Pi^'X M^SB 1 7 tt, MAlc^st^o 

ifi]eMtgptLToxif>f-+'y^6 o^wrso xe 

±ffitCtt, W^^f•J'x/^W^il«•r•5fc46©El^L*V^ 

GOfi, '>xMW*7j<¥t;:iJ5^ffi}tt-S<:i:*<T'tS<= 

[0 0 3 7] XtfV^-vyi'6 0«, a^Xt!V^-V>y 
'P 6 O*0fSOjiaT'lHie5'^§:rc46O|HlKil«6 1 ^ 
*LTV^S„ I5|i|£ffl«6 Hi, ^J^«xev^^-v6 0 

i:, ^iSragpe 2Ka;^i*i^*&-r^«!®6 3i:, Sig 
6 3©ttE^»-r^SJMR6 4i;^WLTV>?)= » 
^ 6 4 A^-^if 6 3 b, Igi&gP 6 2 '\0#t*a«tl^ 

^ft-rSc:i:(cJ;oT, Xtfy^-v-yi' 6 OCIsi^jSg 

T, Xev^-V<yi'6 0±CD'j7x7NW;6, bi^Xh^^ 
[0 0 3 8] xey^^-y^6 0<D^:^{C{i, -^x^W 

*^^fR»L^c:bv^xh?s. mmm^^^i±A. anx-r 

MPLmP3fif5i5*C*Wt. Xlfy^^-vi'6 0±(D'i/ 
x/NW<Dn7^i:T75-i:*ffltyJ;^li:m*nTu>5o * 
-y^B 5©TS6 5 a(ca, iHHRbZ-cbS^X h?S^*SP 

[0 0 3 9] A-y7°6 5(DTffi6 5 a±T^oT, XtT 

v^'+'y^e 0(i:f^^$n/c'i'xMWoT:^ic(i, M;l 

tf x/NWOff';L^*> In] T L/-;l/ 6 8 
P)nTV^5„ b-;l/6 8±ta, "i^xMWORffitS 

fJ!I^Llfx7. ^JSttMf^:, ^fkiSTM^^^m^ 
X;l/6 9A<tattF.nTfef), /X;l/6 9tt. ^-;l'6 8 

•li:Srci6©, fj;^.fft-^l?;g:<i^f::)ig«,g|5 7 0*^^lt 

enTv^So mmi oa, ffii(igi5 7 oo«ii«*wffli 

SiJfflIgP7 0fcJ;'3Mffll*n/-c:ffii!lg|57 0fcJ:oT. 
;U6 9«. BirSo^'i'Sy^. Bf^caaT-^xMW© 

[0 0 4 0] /XVl/6 gonXffine 9 att, ±7?|nl*^5 

'i' X / N w o^^T^ iBiffiij KMtt f::^[Ri K In] nr *5 D , I]*: 
iftiiiP6 9aa, ':>x/NWcoaffiKjfi}ssnriaitan 

TfeD. -^xMWtO^StA^ Pxtfl mm~5mmg 
StC^t^nTl^So yX;l/6 9fCtt. «*&t7 

ajb^s^^nrfeo. igzrxL^:v^Mftfl^«&«BCfcv^T 
fiff«ojE:^i{;:itiPE*nfcaftA^tt*&S7 2;&/rLT/X 
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;b6 9*^P,n>:ttB?nSo 
[0 0 4 1 ] tiyfe 5(DMM'VSb-Dr, '^'X''^W^DT 

xMW<Df^*g|5{|lJ©«ffi{C|R]lJTKltP.nTfe'3, 

[0 0 4 2] '^xMWfcPv'XhJSi&Rtffl-rSUv'Xb 
Rl:ffiyX;V7 4 t, I^i/'X l-?S©}§SiJ^qtlli-rSj§?fiJtt 
t±iyX;l/7 5tt, *-y/6 5cr)±73tC*3V>T. fiSJ^lf*; io 

;b^"~7 etf^if^nTV^So 5j;;b^'7 6«, HTnL^V^ 

A-y^e 5Ci^r|.:^/b^C,*>y7'6 5 rtOxMWO^'LNgP 
±73ST^K)TtSo Lf;*^'-3T, bi^'XhttWyXVl/ 
7 4&J>'rgfflttttiyX;b7 5(i, '^x^^W©4'i^g|5i:^ 

ST^fiL, >i'x^^wot^I-L^^c bi^'x bfSx^^^iJ^tt 
ffl-ri.ci:A^TtSo %*3, bv'"XhRtttiXX;l'7 4 
ti, ia^L:5:i/^bv>'Xh)«#iiiaftM(c. rS^fJiiHiXX;!/ 

fef). L-->'XM?tayX;l/7 4St;}§?fijnttllXX;l/7 5 20 

6 «. fiirsso u v?x h mxii'miifm^<o ii^^y 

[0 0 4 3] ^y-i^y^/l 7 a©±®ttt, SaRtfji 

[0 0 4 4] :k\c, vx±-<n^oKm^^nx^^^V'J7. 
1 T'tTfc>n s 7 h u y y 7 7 •< -xwo yti^7,tpi 

[0 0 4 5]$fr, '>x/^^ft52i^^^7^Cj;^)*■t:•y hC*^ 

pG3{i:S-r«xi'XT>v'3>»S3 2tj)fi2l^nSo 

^^l/^T'j7xMWa, ±j«j^»Sl 3{CJ;oT7Ft-~>* 
3 y^B3 IClf A^n, '^x/NW±tU->*Xh)t<0^ 

rUiP^nSo ^LT, Fmll)^^cit^^^n/c->x^^w « 
1 7KjtHi^?n5o 

[0 0 4 6] Ui/Xb^-fUgfil 7 l,ciSh^XVi/7.hm 
XU-^-+>^'gH3 3. Ji^XT-yiyay • f-uy 

iizm'Amm-$n, *5.(c'j7x;N«jMi*5 otc 

j!aacD*?7Lfc:'i;x>'NWtt. -t/xMiSms 0 C J; Ox 

^xf->'>'3>ss4 2tasjM^n. ^n'ik, -Mimm so 



10 

Si 3KJ;oT4^Xhx^X4<— ^-^I'^'SS 
4 4, ^'-Uy^gS4 3, ilft^aaSS 1 8 . d^Xh 

-^-^ymuA QRx}^-^)ymm3 Q\zm>mm 

>>xMWtt. x^Xr>>'3>'gS3 2^^>LT;^;-tr'y 
[0 0 4 7] M^, ±iEOb'>*X KM^pJQ.aoT'a-bX 

^n, 7.\dy^^y^QQ±.KwSiUn^n^o 

[0 0 4 8] :^V^T% :^-y7"6 5©n7?T'l#(iLTV>/c: 

yx;i/7 5A^'>xMW©tt5'ugp±7?KfjiS*n^o ?§SiJ 

RttHyX;l/7 5/i^•i'x/^W^D±7^^i:^iS^n?.i:, iHlte 
li^6 1 (C<J;-3T'j7xMWA^ m^\t \ 0 0 0 r pmT 
laie^nia*. ?S^iJRi:tliyX;b7 5A^^(i, Rff^MOb 
i/"X X''^WCDl^';L^g|5^CI^0^tTtttil^n 

;5c 'i'x^AWOttJ-c^gPfcqttasn/iigSiJti, jS-l^:':}^^: 
oT-i/x/NW^B^cffiic^n. >i;x/NWO)Sni4*^(Ri± 

[0 0 4 9] }g?fiJ<D#^*&*^ifl7-rSfc. Uv^'XMiffly 
X;V7 4!!)^>>x>'^W^04''Dg|5±:^^^:^l!I^nS= 
T. "^^xMWOlHliltojiSA^ m«30 0 0 rpmC± 
S^n, U'i^"XhllttiiyX;l'7 4*>P.'i'x>'^W<D'^''L^gP 
(C|Rl*>oTm^SO^i>'Xh!«A^ttaj*n§o -i^x/NW 

MW«K«^n, '>x/NW±(i:b->"Xhj«©M!? 

[0 0 5 0] 'j7xMWtPJTSacDb>>'Xh?^*'!#i*g^ 
n. 'i7xMW±tfS^0*^'Jgfi!c5nsi:. Ui^*Xb?S© 

tttii3!)^<?±5n. '^x^^w<Dlll^iJiJ^*^-fi. fl^a^tf 5 

00 r pmlcMji^nSo i:nii:J:oT. ^7x>'nW±0 

\yV7.ym.mmt^m.-t-^o^Jk^^-^, ^/x^wosiis 

JiSAS <5IJ^lf2 5 0 0 r pmK±#2n, 'i'x-'NW± 
tD^5^*bi/*XbfS*^«f)^^nT. b'>*Xh?SOl«ff 

*^iigi1^?tT^o COtt, '>x^NW©^1-«Sg|5T-tt. «® 

^;fj^{c <fc -3 T -y'x h 0 ± "3 A^fg^-r S 0 s 
f:. ccDPffnasigTa, 'i'x/^w©[HlK^i:J;oT^' 

X h x/^W±Tlilt O^toSo 

[0 0 5 1 ] si)¥iafi5iis*wrsi:, -j^x^Nwois] 

fEjiSA^ 'S^miA 0 0 0 r pmK±#^n. 'i7x^^W 

*^i^3iiii€sn5o c:nfccfc-3T'j7xMwo^^gi5TEi 

b, 'i7x^NW^^Iig|5OtfifBffi'3±*^0g|3^^«£5n 

[0 0 5 2] '>x/NwoiftjiiHieAwr«i:, '^x.'N 

WOlilltejiS)!)^ Mx.(f5 0 0 r pmtcjiji^n. «B 

}}E}tyx;V7 3*^5.>i/x>'NW®K®ic}jt}f^. mtfiiiie 
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[0 0 5 3] 'y ji^^^Nomm^mmj-t^t. -^xm 

^ifSOOr prnT'img^nSo -15. /X;l/6 9*^C, 

fflb^*^?,, |g«lg|57 0}cJ:!3b-;l/6 8±5:'i'x/>W io 

tt, ffimgpy 1 (c:j;-3TW^n. yX;I/6 9tt, fi^J^ 

6 gcD^itlt ioT, x70P!j;t{ttt5.nSgP^^A^"'i7x 
^ ^WCl*.L^K[5fflW^ 5.^^gPilJ ti^gl t i^fl L, -> x /nW 

;']Cj;oT'J'xMW©^S^MiJ{i:}f LSitSn. 

(4, '>x/NW<DMA^?.fR«S[*nSo ^fc. yX;l/6 9 

A^P.x7^i!>:tUH?-ti:*A^5,. / X;l/ 6 9 ^«i([H| b- 

[0 0 5 4] ^m^mmti^mm^m^^tDti. -i^x^w 
foasA^^s^nst. >>x-'NwoiHig*^^±^ni)o 

^<om, -fx/NWti. Xt!y^+>y^6 0*^F.iJ8jilS 
B 1 3 tC^tJiS^n, P->'X h^llJgg 1 7 *>e.Jfil±i? 

[0 0 5 5] J.:^±0*SSomi(C^n«', *'y7°6 5(D 

TSie 5 a±ic, -^x^NWoaffiicm^n^itai-ryx 

;U6 9:?r|gtt, S^icyXjlG 9 ^-^x^AWcDST^lRliC 
^Kl^'yr^MgP? O^iSttfcOT'. -i^x/NWcDKM 30 
W.mc, '>xMW^[Hlg;J-a:, /X;l/6 9!!)^P)X7*i?5c 
tm^-ti:o-3. yX;l/6 9^:•^7x-'^W^DEf'i^g|5^BlJ*■>P,^r|. 

W(DS[ijc{i-« Lrv^ft)5t)f ?K*\ Jl>L,^:^J i:x7<oii)ct 
ffiLIE;^{i:<fc-DT>^7iMW<Ojr|.»g|5Wcjt2n, 
*^-'>xMWOSffi*>P,5»m«l(^lt**n.5„ clcD^ga. 

■^xMW^^+ij-ti^jt^n, cico^acDm^fDjc^to 

xMW£D[iie^fgii[plf5Lfcii^T't, -^xMWcD^g^ 
[0 0 5 6] yX;b6 90n!«:tiiP6 9 a^'j7x/>Wc0^1. 40 

©l»<73loli:IBl;?[Rlfc:&t3. '>xMWSffi©)5fe^?S*U 

!?5A«W{rfpit!!*n, '^^x>'^w©^^^!laA^^S3i^n 

So 

[0 0 5 7] yX;l/6 g^-^xMWOSffifcjfi^g^-tJT 
fSlt/cOT, '>xMW(0«ffitJ;D^Sv>x7^(!XttH-r 

[0 0 5 8] iX±(D-*fiS©ffMT«. <i7xMWO«®t 
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ffOxtfflS t^>LrcyX;l'6 9©f±t*gW7 2T-(i, Ml* 

®i5St»^iiii5-r5pai#8 o*^^tte,nTv^So liifs^ 
[0 0 5 9] mtmmmmicis\^'rmmLfz/X)V6 

9(i, B!^:ti)P6 9 aA^--j7x^sW0^1-MlJKlR]tt?.nTK 
it P.nri/^:';*'!, la e t^-r r> (Ox/NWOiiTjlfimil 
triR]ttP.nTt^Tt J;i/\ yX;l/6 9^'j7 

xMWcoji:^iR]ijfciq]itT^tt5;:i:{e.koT. hiIe^? 
nfc'>x/NWcDji:^ifii{c*fLTa<*A^i!>:tHi$n5o ^ 

i)*n. ii>L^:^ii:fflSoTaK)5Er^?«*^>i'x/NWO?l.:5 
*>e.fR«(snSo itfi:, yx/i/e gcBScttipe 9 a;&, 
-^7 x/NW(Oiflifi?D iRi i:2!:^[R)OJi:*3 iRiKiRitt fc i: t {c 

[0 0 6 0] ^fz. yX)i6 9^7iiW-yjmcMWi-ct^ 

D, ^Jx.«VX;l/6 9^S^9 0±tclXf3f>ttt?.„ 
9 0(ca, S^9 O^lUg^-li^. ^J;^}^^-^'^^! 
X./clH]ll)|glig|39 i*^^tte.n§o ^LT, yX;b6 9 
A^6'i'xMW^DSffi^cM^*:*^~l9:tt^iSn^^&46i.i:, 0 8 

t^-r«};TC[HiSilK«i^9 1 (cJcoTS^g oAmft 
SflF^lcfev^TlHlli^n. cniCffoT/X;l'6 9/)^|5I 

[0 0 6 1] yX;V6 9tt. ±rij\^i'C^W}Lrt,i. 
i\ mff09{e:^-rj:3tc. yX;b6 9t(i, yX)V 
6 9^±T^c|Hli!)S^^i.|Hli)|gi!]g|3 1 o otmif^nr 

l^So ^LT. 'j7x/NWOSffiK«<*^i!>:$tH-r^fc, 
/X;U6 9^±T7j[R]ti:[i]iii^Hi:S„ cnrnWUc^t), 

[0 0 6 2] /x;^6 9A>e.B*#m^n5M*o?ua^ 

h^?P«Sl 7F«3£D«fig;&^LT*5tl. yX;l/69KS 

ifsspi 1 oAwc,nso ^LT. mm 7 zmmm 

i;0fe«V^2 5-3 5tC?gl6P,n, yX;l/6 9t«|& 
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[0 0 6 3] ^*3. J-X±(D||fig(0}gSlT-(i, /X;l/6 9 

[0 0 6 4] HI 1 {i^(D-CrlJ;&^-rtOT*»). /X 
;H 2 0*^ :*-y7'6 50TM6 5 a±T$)oT. -i/x io 

/NWco'fj-L^gPijicigiitp.n, yx;H2iA^ A-vy6 

5CDTS6 5 a±T'feoT, ^ i.fsVJ(DnmMlcmif 
f.nTV^5„ ^LT, 'j'x^NWcOl^^MSS^ic. yx;i/ 
1 2 ORUVX;V 1 2 1 t'P,. Mf*A'!'J'xMW£DSffit 

'U»Jt^#LTV>fc)ft^rSAVX7b 1 2 o*^S,<r)M<* 
tJ;oT'j7xMW©^«tg(5S-(?!jft^n. 2P.(cyX;H 

j:.^^vj(Dmmnm^^mmtmtn%kib, mm 
oj£i ^ X ^ ^\N(Dmmc i,-i-6^rj:^m'^mm ^ 

-^x/NWOKJiAWJgfctTt^nSo 

[0 0 6 5] %*5, yX;b 1 2 I A^?>05a<*cO)5!t«*, 
yX;H 2 0*^c,£D«^*O)5Saj;0fe^<^^LTt>ct 
V\ C5-r§Ct(C<fc»3. ffi«©JAl^'>x^AW^SSgp-\ 

MSA^jg^fcfft^nSo 30 

[0 0 6 6] i;A±(D'Mmmmr'ii., -i^x^woaso 

■j? x^ NWcoitiS±tm/SrP>;t ffi-r y X;l/*ffli/^T <fc 
J-XT, *^*^5«fi)c^3ffflLr::fJ^S2©SISaiC0Jg^ 

[0 0 6 7] 01 2tC^-r<t3fC, 3 OOrtffllJ 

T^^T. A-yyi 3 0©Tffil 3 0 a±{C«, XfcfV 
^■^■y^ 1 3 l±^D'i7x>'^W©^g^^(RJ^^TMft:&l!>:t 

ffi-ryx;i/i 3 2Awe.n5o yx;H3 2«. -^x 

[0 0 6 8] I^J^tf, y X;b 1 3 2 0 1 2 (c^i^-r 
J: 5 (cy X;H 3 2 rtKMft:^#ll&-r?.fft*&^ 13 4*^ 

mm^nzo yxji 1 3 2F»3Ka, 1 3 4 tjti^ 
sti/cjimw 1 3 sAwanrv^So jiMWi 3 5 

li, &n!^ffiP 1 3 SfcaaLTfef), iiMglSSrt^: 
iijiL/cMI*ti, ^fkm 1 3 3*^e,-m)5S«TB5ct 



[0 0 6 9] ^LT, 'yx^^^n^mmmtm^-^n^ 
t. m\ sicTTstno^cm^'ei 3 4A>e.m 

«)^j5:x7AVX;H 3 2rttiii|&^n, 3I^X7*\ 

iiMWi 3 s^jiiiL, ^f^tiiai 3 3t'ihm^-^nrc 
'>x/^wcoSffi{c(RI^^Tl?>:tliJSn■5o #B>:mp 1 3 3 
i)^^^xf^v^<Dmmi,c^ifrf9i^mntzx.7i,i. yx 

'i;x^^WcoKffi^i:^^f«LTV^fc^5fe?^?S*^ ■^/x-'nWOIhI 
R{c<}:-3THuiax7;;j— rVfcffi^U fRSC^nSo C 
nfc J; ») , <y X /nWK ffitcf^* LTV>fc»?S*^^£S 
^. -^xMWO^ji^^ffijlTtSo 

[0 0 7 0] iiL±'D^2nmmomm'eit. yx/i 1 3 
2KiRi-s^^-rsi!>:ain 1 3 3^S:tt/c*\ i!>:tHno 

g:6^'>x^NW©^r(.SSg|5(E:tT< ton, i^lBC;*:* < %5 
j;5tLTfej;i/^ 'i'xMWiO^^ifegplliJ® 
S^;^t<-r5c: tt^fcoT, 'i^x^NWOii.jigpcj;'? 

m -^x/NWoieii^^mwcffaiitA^TtSo 
[0 0 7 1] S2o^fiaio}gsicfctt5yx;i/ 1 3 2 
a, 'i7x/^w^D^1.:)^|q]^u^T<^u■on. ■j'xMwcDieie:^ 
iRiiaiitcjgft-rsjgi^T'feoTfej:^^ 01 4tt. 
m^^tyx)i 1 4 ocD¥ffi0T$Sc /'X;v 1 4 0 

ti, fJ;^{f'j7xMWc01e!fE7JlR]A^^ttIlI>)O^^. '^'x 

/^wo^^7^^c^^< ton, 'A^tcutii-iHiDfflijtciaiA^sj; 

^tffM^nSo yX;H 4 0tctt. )fffiLf:Jg«(C)fc^ 
oTltl!(COPXtBP 1 4 1 ;!)^igitP,n§o ^LT, -^xm 

wcD^ssaai^Ka, [sig^n/c'i'x^NWcoSfficML 

T. ¥ffiA^?)MTi«ft4^lcx7A'«BXt/±i?n. '^x-'nW 
<DS®<0¥S±(c}Sflt«O V ^ t)* S X7 A— f y 
^nSo <i7x^NW©SB(cfit«LTv^f=j)fe}ffS{i. 'i'x 
/^WO|Hle^i:J:oTa^x7*-x>ti:^lr?gL, iS^Q^;^ 

Buiax7 A— r yicjftd J: ^ t LT'^x^NWC^^JigiSS 

Tijft?nfc}5t}t?ata, '>x^Nwo«si5*^?,fftt!tsn5o 
cnj^oic. yX;i/i 4 o^jfftjgwc-ractfcj; 

t). i5t}t^*^XA-X{cif LiJit^nT. •!7x/NWcDlSa5 

So 

[0 0 7 2] sfc, mMnnmmmT^it, yx;n 3 

2{c1iIi!!ORffJ:|^OB^ffiP 1 3 S^iattTV^^cA^ XU 
TT^tyXfll 5OcO¥S0T-fe5„ yX;H SO^-i^x 

/NWo^fiSfciSiJiPicg^icjgfiStb. yx;H5oo-j7 

x^NWO^titc^lRj-rSfigtXU -y ht>c<?3R>;ffiP 1 5 
1 ^JBfiSc-rSo ^LT, •>x>'^WO^jl^!la<D|^^^:^i:, 
a^XU -y httcDBJcUlP 1 5 1 fl»IAlfift!f%x7 
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[0 0 7 3]/S:fe, C£DXU>y bt^OB>;tBP 1 5 1 

x;u 1 4 0 tmmic^x^^v^<D^i;mcn<ic-Dn. 

X ^ NWcD|H]i|g;^[R]ffliJ{c}«ft t-;^ jg^^^t bT v>T ci; 

[0 0 7 4] iiL±omm(Dmmici3\,^r, -i^x-'Nwoa 

[0 0 7 5] 121 1 7{C/^-tJ;5t, b>>'7.h^^ggl 
6 0cD;/7-v7°l 6 1 rtfSoT, 'j; x^WOT^ittt, 

if?«fft*gyX;H 6 2, '^x/NW(D«ffi{Ci5E)f?gJ:i5fe 

JfgyX;H 6 SSa'-j'x/NWcDgBtM^^n^ita-r/ 

xii 1 6 4AW5.n5= ?gi*tt«&yx;n 6 3 a, m 
mmtmmT&i;), mm^^ft&t^o 

[0 0 7 6] ^LT, WIBIiaoJgiitlHI^t, -J/xM 

f 5^;, -^xMwcDtHiiijiaAHSTsn, mmm/ 

XVH 6 2A>f.'i'i^NW03Sffi{cf5t(ta*^ti^*S$tl§o 

:j^i^TfSf*fit^yX;H 6 3ft^?,'^;x^^WO«S 

fi±*&{cJ;oT, t7xyNW(cSiEic{tSLTi.>/c)ftjf?^;f3^ 
7;b=i-;l/tcSjt$n?io •^x/^W<D«ffi^i:ili*g^fn/c 
7;U3-;V(i. ^©»fg14(cJ;Dmjid%-r.5.o 

^6K-/X;H 6 4A>P)':;x^NW©«ffllcm 
^ffjfif%x7*^i!>:tm?n. <t7xMW05ffi(D7;Vn 

fc, SfeitrSJ; 13 *)» f§tt«Sv^7;l/3-;l/%iii*S-r5 c 
fctJ;oT, 'i7xMWOSffi*^}fflL^-ri/^7;Un-;U 
tB}^5$n, '^xMWCiaffi^J;03i<f£^^-ti^ci; 4o 

/b'^-r-^So Sit, 7!i='-ji-^(Dmmmc. x7^i!X* 

So 

[0 0 7 7] ^fe, A^A^«m3©^Sa93me-r'(4, 7;!/ 
3-;bOf|±*&ftKx7^i!!s;ttti-rxS;&^ltfcA\ 
?SOf«mti, 7;bn-;l/^O3f|S14c0if t^?Si*tO*i^ 

•3f-<«ie-rsfc&. 'i'x-'Nwo?igjSA'«{E3i2nSo l 

fcA^oT, ■^x^NWOlUgjbMgJililKT^-aTfe'i^xM so 



Co 0 7 8] J-:^±(DllSScDmit4olt5/X;b6 9. 1 
2 0. 1 2 1, 1 3 2, 1 4 0, 1 5 0Rt>°164(i, 

©fits, W^lfMSefr(B!l©xe>'^-\' -y ^7 6 0 ^fe^A.f£ 

s*fiiJKfciaijTfecfcv\ yx;i/6 9, 12 

0. 121, 1 3 2, 1 4 0, 1 5 0&tj=l 6 4tt. "i? 
[0 0 7 9] J.:i±0*fiS©)eSlfi, 

mmi, >>x/Nwi.:^^i.ossmffLCDStg©fflas 

[0 0 8 0] 

[^S<DlS#*ali^] 

[lai] ^mmmicm^?>ui;^:^}'m^^mtimm-^ 
m 4 ] bi^'x h^^^g©<ifig£D«*^si-j«Bfffio 



[0 5] /X;l/A>p>D;^:tlU$n§M#©M^aHIPb/-c 
[0 6] /X;^^■>x/^wcoJi7^[R)^cl«]^^f:«^^o>!J•y 
[0 7 ] yxMcwimmmn^^mifrzm'^oyXfi'Com 

[08] 07©«^©*>y7'F^£D«fiic*/T^fSliliffiOlM 
[09] yX;l'5:±T:&lRl{c|il®)^ti:S«^©*'y7'l^ 

<Dlifig>&^-ri5f »f M©ittB^0 s o 
[01 0] / xjit-^^mmn^%.i^(DM&^mwir 

[011] yX;i/^2®pBc^ttfcil^<D*<y7'rto« 
fiJc^/T^-r it ©fffioiSH^ 0 T- o 
[0 1 2] '>x/^tllgaos^^^■r?.yx;^^^^t 

fcti^£0;?3 -y yF^CO^ifi)c;&^^^Wffi©i^H;30-^:-*S„ 

[0 1 3] 01 2(oy xjit'tbt^ jL^Mcm^^^^tat 
[01 4] 01 2<D/X)V^mm^mcLkm^<oi3v 

[01 5] 01 2©yX;KDR*:HiP^XU-y hJg^tb 
fc^-a-O* -y yi^<D¥®0T'S5c 
[01 6] 01 5coyX;P^?SftjetttLfci^^©*-y 
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